Specificity and localization of drug targeting has long been in an issue in medical research. In clinical treatment, the current dogma is to treat the affected areas and minimize downstream effects elsewhere. [1] The blood-brain barrier (BBB) maintained by the astrocytes in the central nervous system makes this specificity and localization of treatment difficult. Many drugs are either not potent enough at levels safe for the rest of the body or simply cannot pass through the BBB. The BBB creates an isolated circulation within the brain that is typically the root cause of the issues encountered when treating both acute and chronic neurological illnesses. [2] These issues are notably pronounced in conditions like those seen in arterial ischemic stroke/ischemic stroke. With circulation to specific regions of the brain blocked, reperfusion of the region is complex and time sensitive and, the sooner the reperfusion, the more likely the reduction of the penumbra resulting from the stroke. [3] In addition to the time-sensitive nature of reperfusion, the struggle to deliver drugs to the region when perfusion is weak or limited is also a significant challenge.
The front runner in developing drug delivery has been the field of cancer research. Thanks to techniques developed in attempts to target cancer, there are now new technologies that would greatly benefit neuropharmacological research. The most notable developments have been in the use of DNA origami, high-intensity ultrasound, as well as a plethora of nanocarriers. DNA origami is a technique utilizing the base-pairing aspect of DNA to create packets of compounds contained within a folded DNA complex that responds to specific chemical stimuli to release target drugs. Whereas with ultrasound, there are multiple applications that help to focus drug delivery, either by activating the compounds via ultrasound or by utilizing ultrasound pulses to enable the drugs to slip past the BBB in specific regions. [4] In addition, there are other microscopic delivery mechanisms, termed nanocarriers, which allow for more targeted drug delivery. Some examples of nanocarriers might include lipid droplet carriers, carbon nanotube carriers, viral drug carriers, gold-bound drugs, and dendrimers along with many others. [5] [6] [7] [8] [9] [10] [11] In addition, there are laboratories conducting research using multiple methods in tandem; Negisihi et al. utilized liposomes and high-intensity focused ultrasound to deliver DNA sequences through the BBB. [12] With all these alternatives utilized and developed f o r o n c o l o g i c a l u s e , i t w o u l d b e h o o v e t h e neuropharmacological community to push for applications of these developing technologies in the treatment of neurological disorders, both acute and chronic. Many of the drug-targeting strategies eliminate or mitigate many of the negative side effects seen in the current drug treatment of neurological illness strategies. The majority of these strategies have already been proven safe in humans and efficacious at delivering drugs in a targeted and predictable manner.
With most of the legwork done by researches conducted in other fields, it would be a matter of reviewing literature and attempting to utilize the advances to diseases that affect brain circulation, especially after stroke.
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